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DISTRI3BUIOR FOR GRAVEL AND SESDS 


FISLD OF THE INVENTION 


This invention relates to distributing devices for solid 
material, and more particularly to devices for distributing solid 
particles of material, such as gravel, seeds, or similar spreadab 


material in the form of small solid bodies. 
BACKGROUND OF TH=S INVENTION 


There is a general need for a simple and accurate apparatus 
for rapidly distributing material in tne form of small solid bodi 
Simultaneously and uniformly into a plurality of spaced container 
for further processing. For example, seeds sown in containers mus 
be covered to prevent them from washing away, and to prevent the 
build-uo of moss and algae on top of the containers, A number of 
devices have been developed to spread covering material, usually 
granite grit or basalt gravel, over the seed. Tnese prior devices 
are relatively bulky, mechanically complex, and somewhat unreliab: 
For examvle, some of the prior devices employ revolving drum mea- 
bers, rotating discs, or shutter boxes, all of which are quite 
bulky and exvensgive, as well as not being satisfactorily precise, 
Consequently, there is a definite need for @ simpler, less expen- 


sive, and more accurate manually operable spreader usable with 
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FIELD OF THES INVENTION 


This invention relates to distributing devices for solid 
material, and more particularly to devices for distributing solid 
particles of material, such as gravel, seeds, or similar spreadable 


material in the form of small solid bodies, 
BACKGROUND OF THE INVENTION 


There 1s @ general need for 4 simple and accurate avvaratus 
for rapidly distributing material in tne form of small solid bodie 
simultaneously and uniformly into a plurality of spaced containers 
for further processing. For example, seeds sown in containers must 
de covered to prevent them from washing away, and to prevent tne 
build-up of moss and alz~~ on top of the containers. A nunber of 
devices have been develoved to spread covering material, usually 
granite grit or basalt gravel, over the seed. Tnese prior devices 
are relatively bulky, mechanically complex, and somewhat unreliabl 
For examvle, some of the prior devices employ revolving drum mea- 
bers, rotating discs, or shutter boxes, all of which are quite 
bulxy and exvensive, as well as not being satisfactorily precise. 
Consequently, there is a definite need for @ simpler, less expen- 
sive, and more accurate manually operable spreader usable with 
various materials, which can be adapted for use with different 
tyoeo ofvcontainens ans ritn. citferent sinds of seed covering 


materials, or for disiriduting seeds themselves. 
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SUMMARY OF THE INVENTION 


_— 


Accordingly, a main object of the invention ig to provide 
an improved device for distributing small particles of solid mat- 
erilal which overcomes the disadvantages and deficiencies of the 
previously known distributing devices. 

A further object of the invention is to provide a novel and 
improved distributor for small bodies of solid material to be de- 
posited into containers, said distributing device being simple in 
construction, being easy to operate, and providing accurate meter- 
ing of the material distributed. 

A still further cbject of the invention is to provide an 
improved device for snreading covering material, suchas gravel, or 
the like, simultaneously over seeds in a plurality of containers 
to be planted in the ground, so as to prevent the seeds from being 
washed away and to prevent the buildup of moss and algae on top 
of the containers, the spreading device being relatively compact 
in size, being durable in construction, and providing accurate 
distribution of uniform amounts of the covering material into the 
seed containers. 

A still further object of the invention is to pDrovide an 
improved inexpensive distributor for small bodies of solid material, 
such as individual seeds, for simultaneously guiding individual 
seeds into a plurality of respective containers for nursery plant- 
ing, the distributor enabling efficient, accurate, reliable, and 
economical distrioution of tne seeds to be performed, ard requiring 
a minimum amount of human suvervision, 

A gtill further object of the invention is to provide an 
improved device for simultaneously distributing particulate solid 


material into a relatively large number of containers, the device 
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employing only a small number of moving parts, being easy to main- 
tain in proper overating condition, being readily adantable for 
use with a variety of different particulate materials, such as 
gravel, seeds, or other small solids, and being usable to distri- 
bute accurately measured uniform amounts of the material simultan- 


eously into a relatively large number of containers, 
BRIZS DESCRIPTION OF HE DRAWINGS 


Further objects and advantages of the invention will become 


'apparent from the following description and claims, and from the 


accompanying drawings, wherein: 


Figure 1 is a top plan view of a gravel distributor constructed 


in accordance with the present invention, 

Figure 2 1s a vertical cross-sectional view taken substant- 
lally on line 2-2 of Figure l. 

Figure 3 is an enlarged vertical cross-sectional view taken 
substantially on line 3-3 of Figure l, 

Figure 4 is a plan view of the slidable distributing plate 
memoer employed in the distributor of Figure l. 

Figure 5 is an enlarged vertical cross-sectional view taken 
substantially on line 5-5 of Figure l. 
Figure 6 is a series of enlarged fragmentary longitudinal 
vertical cross-sectional views showing three successive stages of 

operation of the apertured slidable plate member of Figure 4, 
Figure 7 is a series of views similar to Figure 6, but show- 
ing a modification of the distributor as employed for distributing 
round seeds into planting containers, 
Figure @ ig a fragmentary schematic persvective view showing 
means for adjusting the top plate of a seed distributor according 


to Fizure 7 to allow for different middle plate thicknasses, 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 


Referring to the drawings, 11 generally designates an 
improved distributing apparatus constructed in accordance with 
the present invention, The apparatus 11 comprises a rectangular 
supporting frame 12 which consists of a pair of parallel longi- 
tudinal angle bars 13, 14 rigidly secured to transverse angle 
bars 15, 15, the vertical flanges of longitudinal bars 13, 14 
being located outwardly and rising vertically to define a sup- 
porting seat for a rectangular box member 17 having transverse 
vertical end walls 18, 19 and longitudinal vertical walls 20, 21. 
Rigidly secured to the longitudinal and transverse bars of the 
frame at their ends are resvective depending supporting angle 
bars 22, defining corner legs for the rectangular frame 12. 
Hinged at 23, 23 to the top edge of longitudinal wall 20 isa 
protective screened cover comprising a rigid rectangular frame 
25 1n which is secured a screen 24, of heavy metal mesh or of 
expanded metal, 

Rigidly secured to transverse frame bar 16 1s a forwardly 
projecting bar member 26. Pivotally connected at 27 to the for- 
ward end of bur 26 is the end of an elongated operating lever 
arm 28. | 

Fitted within the box menber 17 are respective upper and 
lower apertured rectangular plate members 29 and 30, and elidably 
received therebetween is an apertured middle plate 31. End wall 
19 has a horizontal slot 49 through which projecis a forward ex- 
tension element 32 of said plate meambar 31. The midportion of 
element 32 18 connected to lever arm 28 by parallel top and bo t— 
tom link ots 33, 33, as shown in Figure 5, witn restective end 
pivotal connecting pins, show at 34,°35. Rotation of lever ara 
28 shifts middle plate 31 lonzitudinally relative to top and 


bottom plates 29 and 30. 
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Box member 17 18 provided with inwardly extending bottom cor- 
ner flanges 36 (see Figure 3) which supportingly underlie the cor- 
ner portions of bottom olate 30, Middle plate 31 has longitudinal 
rear slots 37 and front slots 38. Respective retaining screws 39 
extend throush the corner vortions of top and hottom plates 29 and 
30, through the respective rear and front Eire 37,38 of middle 
Plate 31 and through the flanges 36, and are threadedly engazed in 
the underlying horizontal flanges 40 of the longitudinal frame bars 
13,14, thus defining pin means holding the plates 29,30 and box 
member 17 stationary while allowing limited longitudinal sliding 
movement of middle plate 31. 

Top plate 29 is formed with evenly spaced rows and columns of 
circular avertures 41 distributed uniformly over its area, Botton 
plate 20 18 formed with similarly spaced apertures 42 whose axes ar 
longitudinally aligned with but are offset longitudinally from aver: 
tures 41, as shown in Figure 6, so that they are located beneatn 
non-apertured portions of top plate 29, Middle plate 30 has simil- 


arly arranzed rows and columns of apertures 43 which may be regis- 


tered with the bottom plate apertures 43, as shown in Figure 6c, 


or with the top plate apertures 41 in another position of the middle 
plate, as shown in Figure 6b, at which time they are in sealed re- 
lationship relative to the bottom plate 30. As previously descrited, 
the position of middle plate 31 1s controlled by the lever arm 28, 
The slots 38 are preferably of lengths substantially equal to the 
reguired path of travel between the two respective rezistration 
positions of the middle plate 31, snow resvectively in Figure 


6b and 6c. 
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oted to slidably receive a container rack 


The frame 12 is ad2 


4 between the rear and front pairs of support legs 22, said con- 


tainer racx being suitably formed to vertically support respective 
a iu > 


seed containers &u5 in rows and columns with thelr open top enas 
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rack 44 has been inserted to & predetermined position beneath the 
frazs12. This position of the rack is diagrammatically illustrated 
in Figures 2 and 6, 

The top surface of top plate 29 is formed witn transversely 
intersecting ridges 46 ocated to define downwardly converging 
Zuide surfaces leading to the respective apertures 41, thereby 
facilitating the dovwmward travel by gravity of the gravel 47 
toward the apertures, 

In the position shown at "a" in Figure 6, the gravel 47, 
after having been poured into the box member 17, will accumulate 
in the apertures 41 but will be blocked by middle plate 31. 
Rotation of lever arm 23 in a counterclockwise direction, as 
viewed in Figure 1, moves middle plate 31 leftward from position 
"a" to position "b", causing registry of avertures 43 with aper- 
tures 41, allowing the, gravel to flow downwardly and fill aver- 
tures 43. The lever arm 28 18 then rotated clockwise to return 
apertures 43 into registry with the avertures 42 of bottom plate 


30, allowing the gravel trapped in apertures 43 to descend into 


_the containers 45 via said apertures 42, as shown at "c" in Fig- 


ure 6, The descent of the gravei restores the condition shown at 
"a", whereby the apparatus is ready for the next gravel distri- 


bution cycle. 


In a typical embodiment, the gravel spreader ll consisted of 
a top storage bin 17 containing the three steel plates 30, 31 ana 
29, mounted on the steel fram2 12, as above describ2da. ‘he storaze 
bin 17 was 33 inches de2p and was provided with a hinged cover 
cotprising an expanded-metal scree2n 2h, to exclude tne operator's 
finzers from the holes 41, 43 in the top and middle plates. The 


top and middle plates 29, 31 were 3/8 inch ste2l ; the bottonr 
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Plate 20 was + inch steel. The holes in all three plates were 
3/4 inc’ in diameter and had the same arrangement as the containers 
45 4n the rack 44, 

to operate the typical gravel spreader above described, 2 mm 
gravel is placed on the top plate 29. A rack 44 of containers 45 | 
ie placed beneath the frame 12 with the containers 45 in registry 
with the discharge holes 42. Ine middle plate 31 is moved bv the 
lever arm 28 so that its holes 43 register with the holes 41 in: 
the top plate 29 (Figure 6b), causing gravel 47 to fail into each 
middle plate hole 43. Filling of the middle plate holes is consist- 
ent because the ridges 46 between each row of holes 41 cause gravel 
to continuously fill the holes. Movement of the middle plate 
causes agitation of the gravel in the top holes, insuring that 
the holes in the middle plate become filled when lined up with the 
top plate holes 41.. The middle plate is then moved by the lever 
arm 28 so that the holes 43 line up with the holies 42 in the bottom 
plate, causing the gravel to fall through to the containers 45 
(Figure 6c), A gravel spreading cycle of placing a rack 44 of 
containers 45 under the gravel spreacer, applying the gravel, and 
removing the rack, requires about 20 seconds. 

Ihe amount of gravel applied depends on the thickness of the 
middle plate 31 and the diameter of the holes 43 in the middle 
Plate. the above-described typical gravel spreader was designed 
to apply about ¢ inch of gravel into each container 45, If more 
gravel is needed, a thicxer middle plate 31 can be used, and con- 
Verse.y, if less is needed, a thinner middle plate can be used, tha 
plates being readily removable for the purpose of cnanging the 
middle plates, 

‘ihe hole diameters are fixed by the ssacings of the containers 


LS. In the above-described typical embodiment, wen« containers 
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were spaced on 1 3/4-inch centers. This alloted 3/4 inch holes 
43, 42 to be used without the middle plate holes prcviding direct 
gravel flow from the top plate 29 through the bottom plate 30. 
For containers 45 spaced closer than 1 3/4-1nch centers, smaller 
holes can be used, or gravel spreading can be done in two steps, 
every otker row at one time. 

The above-described gravel spreader 11 conserves gravel because 
it applies the desired amount directly into the containers 45, 
there is no excess gravel to be brushed from the top of the racks 
er swept from the floor. 

Figures 7 and @ illustrate a modification of the apparatus 
for use in fzeding round seeds 50 for planting in containers 4&5, 
Tnus, the apparatus, lixe the previously described form of the 
invention comprises a fixed tov dnlate 29', a slidable middle plate 
31' and a fi.red bottom plate 30'. The top plate has the dowmvardly 
convergent holes 41', the middle plate has the holes 43', and the 
bottom plate has the holes 42', arranged in rows and columns, as 
in the previously described embodiment. The plates may be made of 
Suitable material, such as plexiglass, The top plate 29' may be 
relatively thick to provide deep storase holes for the seeds, and 
the holes may have perivheral upstanding rims 51 to keep the seeds 
50 from falling off. The middle plate 31' is about the same thicx- 
ness as the diameter of the round seeds 50. In a typical enbodi- 
ment, the top plate 29' 16 % inch thick, ‘ith upstanding riazs 51 
around the holes $ inch in height, and the bottom plate is about 
2 4nch thick, It has been found that the discharge holes in the 
too and bottom piates preferatly should be at least 2,5 times the 


diameter of the round seeds 50. The holes 43' in the middle plate 


y 


Serovar pe jisteslisctly larger.than the seeds, with bevelled .ton 
eczes to minimize dazaging the seed as the plate 3L' moves bact 
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For sowing operation, see@s 50 are placed on the top plate 
29' and a rack "+4 of containers 45 is placed underneava, with 


said containers 45 vertically aligned with bottion plate holes 42! 


(Figure 8a). Middle plate 31' 1s then moved so that holes 43! 
line up with the holes 41' in the top plate. “When these holes are 
aligned, a seed 50 falls into each hole 43' (Fizure 2b), vdecause 


movement of the middle plate 31' cases agitation cf the seeds in 


the top holes 41', The middle plate 31' is then retracted son that 


the holes 43' register with the bottom holes 42', allowing the 
trapved seeds 50 to fall througn to the underlying containers 45 
(Figure 7c). 

In the typical embodiment above @escribed, a sowing cycle of 
placing a rack of containers under the seeder, sowing the seeds, 
and removing the rack, requires about 15 seconds, 

Soving more tnan one seed per container is accomplished by 
sliding Creare Dlate back and forth, Each reciprocation of 
the middle plate drovs one seed 50 into each container 45, 

The same basic seeder can be used for different sizes of 
round seeds. A different middle plate is required for each size 
because the thickness of the plate snould be about the same as 
the diameter of the seed, The top plate 29' must Peace ne 
vo or do-m for different middle plate thicknesses. Figure 8 illus- 
trates one arrangement for tov dlate vertical adjustment, 

Thus, in Figure 8, 14' represents one of eveetona canal 
side angle bars of the seeder frame, which is generally similar 


to the frame 12 previously described, ihe unstandins flanges 52 


of the longitudinal side bars (on both sides of the frame) are 


forzred with longitudinally spaceca vertical slots 53 located edjac- 
ent the longitudinal side edges of the top plate 29', and clamping 


screws 54 are engagec througn the sictc 53 and are threadcedly 
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engaged in the longitudinal side edges of top plate 29'., ‘lop 
plate 29' can be vertically adjusted by loosening the screws 54, 
moving the tov nlate 29' to its cestred position of vertical ad- 
justment, and then re-tizghtening the clamving scre*rs 54, Ihis 
procedure involves appropriate loosening and re-tizhteninz of tr 
retaining screws 39 described previously. 

Figure 8 shows an arrangement ~nich omits the bin 17. If 
such a bin is employed, the vertical slots 53 would be provided 
s0 as to extend both through the flanzes of the frame side tars 
and the resdective longitudinal side walls of the bin, 

While certain specific embodiments of an improved distribut 
ing device for solid material have been disclosed in the fore- 
going description, it will be understood that various modificat- 
ions within the scope of the invention may occur to those sxille 
in the art, Therefore it is intended that adaptations and zodi- 


fications should and are intended ito be comprenended within the 


meaning and range of the disclos-. embodiments. 
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ABSTRACT OF THE DISCLOSURE 


A distributing device for solid particles of material, such 


as gravel, seeds, or siuilar waterial in the form of small solids 
to be delivered to containers, ihe device consists of a four- 
legged rectangular frame beneath waich a rack carrying the contain- 
ers may be positioned, The frame carries a rectangular bin in 
which an avertured fixed bottom plate and a siznilarly avertured 
too plate are fitted, the apertures of the bottom plate being 
longitudinally offset relative to the corresconding apertures of 
the top dlate, with a slidable apertured middle plate disposed 
therebetween, overated by a manual lever arranged to move the 
middle vlate fron a receivinz dosition with its avertures regis- 
tering with those of the tov plate to a discharge position with 
its avertures registering witn those of the bottom plate. The 
ract nolds the containers in a configuration such that the con- 
tainers can be placed in vertical registry with the apertures of 
the bottom plate, The: tmaterial in the bin is thus fed in metered 
amounts via the middle plate apertures so as to discharge into 
fue containers in the rack beneath the frame, responsive to re- 
ciprocation of the middle plate by manually rotating the lever 
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